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GENERIC  FORMAL  PROCEDURE  WITH  MATCHING  PARAMETER  TYPES  AND  MODES 
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ENTRIES  AS  PROCEDURES  IN  REMANING  DECLARATIONS 
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RENDEZVOUS  ARE  ASYMMETRIC 


CALLED  TASKS  ARE  "SERVERS 
CALLING  TASKS  ARE  "USERS” 


SPECIFIC  EXAMPLE  FOLLOWS  THIS  SLIOE 
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SEQUENCE  OF  STATEMENTS.  IF  THE  INTERACTION  OCCURS  IN  SEVERAL  PLACES, 
SURROUNDED  BY  THE  SAME  STATEMENTS  IN  EACH  PLACE,  THOSE  STATEMENTS  ARE  AN 
APPROPRIATE  CANDIDATE  FOR  A  PROCEDURE  BODY. 


REVERSING  THE  DIRECTION  OF  RENDEZVOUS 


EXAMPLE:  MULTIZONE  HEATING  SYSTEM 
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THE  FIRST  TWO  BULLETS  ARE  CONCERNED  WITH  PERFORMANCE,  THE  LAST  THREE  WITH  SIMPLICITY  OF 
THE  PROGRAM. 


ADVANTAGES 


NO  NEED  TO  TEST  WHETHER  IT  IS  BEING  POLLED. 
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PRECISELY  WHEN  A  VENT  IS  OPENED  OR  CLOSED). 
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SOLUTION:  A  NEW  TASK  TO  MANAGE  THE  SHARED  DATA 
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ENCLOSING  THE  PACKAGE  IN  A  MONITOR 


THIS  APPROACH  IS  APPROPRIATE  IF  AN  EXISTING  PACKAGE  DESIGNED  FOR  USE  BY  ONE  TASK 
IS  TO  BE  ADAPTED  FOR  USE  BY  SEVERAL  TASKS. 


INSTRUCTOR  NOTES 


IMPLEMENTATION  OF  THE  MONITOR  IN  TERMS  OF  THE  PACKAGE 
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ITEM  4;  FOR  EXAMPLE,  A  CALL  ON  A  Pop  ENTRY  MIGHT  WAIT  UNTIL  ANOTHER  TASK 
CALLS  A  Push  ENTRY.  IF  WAITING  IS  UNACCEPTABLE,  A  CONDITIONAL  ENTRY  CALL 
CAN  BE  ISSUED. 
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THE  SECOND  TAKES  AN  INPUT  STREAM  OF  INDIVIDUAL  CHARACTERS,  GROUPS  THEM  INTO 
132-CHARACTER  LINES,  AND  PRINTS  THE  LINES. 
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THE  MAIN  POINT  OF  THIS  SLIDE  IS  THAT  STREAM-ORIENTED  PROGRAMMING  PREDATES  Ada.  Ada 
SIMPLY  PROVIDES  US  WITH  A  MORE  ADVANCED  MECHANISM  WITH  WHICH  STREAM-ORIENTED  PROGRAMS 
CAN  BE  MORE  CONVENIENTLY  WRITTEN. 


eLJ®LJ©V 


©W®LJ® 


<  u. 

cr 

> 

Q. 

u 

o 

UJ 

to 

QC 

UJ  X 

UJ 

0. 

_l  t- 

o 

0. 

UJ 

M  UJ 

UJ 

QC 

1-  a 

o 

3  • 

-1  < 

l-l 

0(- 

3  QO 

MX 

Z  (- 

to 

U.  UJ 

z 

*— 

UJ 

•  •  •• 

X 

zuj 

•H  CM 

tu 

1- 1 

z 

►- 

z  z 

UJ  UJ 

Ul 

••o 

•  • 

h-  h- 

X 

•H  Z 

CM 

M  t-l 

t— 

<x 

►— 

l- 

UJ  UJ 

UJ 

-JO 

_I 

u  l-l 

-1 

3_l 

3 

00  to 

CO 

1  1 

-1  l-l  q: 

o 

ir. 

-J  >  UJ 

1- 

<X  X 

o  z  l- 

cr 

ec  o 

Ul 

UJ  u 

• 

u. 

Z  UJ 

UJ 

u. 

O  X  X 

z 

3 

o  »- 

I-I 

CO 

..  ^ 

1- 

0.  UJ  a 

o 

IT" 

M  z 

UJ 

cr 

r.* 

X 

z 

a 

to  • 

<t 

2 

Z  0.  - 

to 

O  i-i  UJ 

Ul 

IH  X  Z 

Ul 

X 

►-  to  M 

X 

1- 

• 

et  Z  1- 

1— 

z 

-10  3 

(j  Ul 

UJ  HH  O 

1- 

z 

h- 

q:  K  cr 

•a: 

I-I 

M 

. 

<t  o 

to 

-1  -1  u 

Ul 

3  et 

.V 

cx  UJ 

> 

1- 

u  e  cr 

Ul  et 

i-i  UJ 

1— 

□0  a 

•  , 

X  CJ  X 

u 

ct 

O  I-I  I- 

et 

Ul 

cr  cr  o 

UJ  z 

va 

et  »- 

cr 

2  O 

cr  UJ  UJ 

Ul 

UJ  Z  X 

> 

1-  O 

O  M  S  I- 

ll>- 

Z  (/)  z 


(£  <X 
<X  IT 
>  C3 
O 

1/1  Ct 
UJ  0. 
0)  CO 
M  3 


et  O  • 

UJ 

Z  -J 

ct  Z 

X 

o  o 

Ul  -1  cr 

et 

O  X 

-f  *  -  »*. 

>  Ul  -1  3 
ct  >  et  t- 

to 

to  u. 

fv 

u 

X  et  CJ  UJ 

UJ 

I-I  o 

1 

X  X 

z 

X 

lA 

to  et 

I-I 

1-  UJ 

f  •.  .  •** 

Z  to  et 

t- 

-I 

•  fc  «  *  »  •  - 

UJ  1/1 
Z  «  to 
t-t  <x 

I-  z 
3  o  UJ 

O  Z 

q:  I-  3 

O  eC  to 
u  a:  UJ 

UJ  QC 

□. 


..  .  O  to 

•  • 

m  X 

CM  X  UJ 

<t 

Ul  Ul  z 

to  > 

Z  X  Z  I-H 

z 

z 

Ul  1-  3  1- 

Ul 

Ul  4 

1-  O  to  3 

1— 

h— 

I-I  Ul  o 

IH 

IH  Z 

CO  Ul  X  X 

CO 

CO  et 

3  X  O 

3 

3  Ul 

to  1-  «  o 

to 

to  z 

• 

• 

• 

IMPLEMENTATION  OF  STREAM  OPERATIONS 


RECEIVE  DATA  FROM  INPUT  STREAM  BY 
RESUMING  THE  PRODUCING  COROUTINE  AND 
THEN  EXAMINING  THE  BUFFER. 


INSTRUCTOR  NOTES 


PROGRAM  INVERSION  IS  USEFUL  IN  Ada  AS  AN  OPTIMIZATION  TOOL.  IT  IS  DISCUSSED  IN 


INSTRUCTOR  NOTES 


15-9i 


STREAM  OPERATIONS  IN  Ada 


SelecT: 


INSTRUCTOR  NOTES 


VG  833.1  15-lOi 


Ada  SOLUTION  (CONTINUED) 


Ada  SOLUTION  (CONTINUED) 


• 

CO 

0) 

M 

oi 

CO 

c 

SI 

CD 

a  c 

CC 

a> 

— 

c  n 

M 

•H  4-> 

(U 

d- 

••  _i 

a. 

d- 

o 

3 

a.  (-1  z 

o 

CQ 

O  CO  • 

»— 1 

1 

O  ^  (-1  i-< 

-•-> 

O  CO  i-C 

4-> 

3 

O 

(A 

..  a 

0]  O  CO 

CO 

4-> 

O)  (d  <z 

_l  -J 

CM  3 

C  0)  II 

-  13 

O 

CO  4->  II 

M  Z 

•— c 

(£0  h 

0) 

(U  • 

0) 

-  CO  CD  ^ 

d. 

Cl-  l-l 

•  cn 

l-l  1-4  -<->  t-t 

<4- 

(>-  l-H 

•  c 

(D  CO  w  O  w 

«  «d 

3 

3  O 

CO 

d-  £  CO 

a 

CO 

CD  CO 

^  ^d 

«k-  O  l-l  M  M 

o 

1 

l«X 

</)  w 

3  |(U  CO  0) 

o 

■u 

■P 

•H 

CQ  M  d-  £  d- 

-j 

3 

3  II 

CT  <U 

10}  <^XJ  <*- 

1 

a 

.«  a  •• 

M  c  cn 

■M  >  3  |3 

c 

a4-> 

0}  .H  (U 

3  -H  OQ  M  CD 

•H 

3 

O  3'-' 

^  H  -W 

a<-4  ia>  1 

»•>  CD 

O 

0  0  1-4 

n  -M  c 

4J  0)  >  4J  l-l  z 

-J 

e  CO  tH 

3  Q  3  3 

^1  • 

4J  OJ  JJ 

C  Q.  □  Q  3  X  -H 


•H  Q) 
CO  ^ 


<X  M 

•H 

4)  O  O  O  (U  0—1 

Z 

d-  o 

lu 

O  T3  T3  O 

1  + 

3  '-'13 

0}  d- 

l-H 

O  C  d-  C  ^  03 

13. 

CD  E 

C  d- 

•  • 

CO  0)  -H  03  4J 

o  n 

1  03  0) 

•H  3 

Q.  f-t 

•O  -H 

o 

-P  c  in 

-1  CD 

O  O 

C  M 

-H  c 

3  C3L'H  cA 

1 

O  CL^ 

03  S 

*1^ 

13.  O  _l  d: 

>>-iJ 

u  o 

■D 

■P  O  1 

■O  3 

to 

C  4-4 

3  r-H  03  03 

O  O. 

c  ^ 

03 

O  -PC 

£3 

•H 

M 

"O  -H  -iH 

3  C 

CO 

O 

C  P  _J 

3C  o  n  -H 

W  C3» 

CO  0) 

■p  13 

X 

d- 

e 

w 

end 

INSTRUCTOR  NOTES 


VG  833.1  15-14 


z 

a 


Q 

10 


<C 

z 

a 


Q 

<t 

cr 


z 

o 


u 

UJ 

u. 

(i. 

LU 


•  •k 

(H 

0) 

•  “-W 

^  u 

3  (0 

Z  M  c 

•  CO  01 

►H  O  -*-• 

o  1 

(O  4J  4-1 
eC  X  V) 

+ 

0)  (0 

c 

II  Z  -1 

a 

•  «k  * 

•*4 

^  W  II  >4 

4-1 

t-4  0)  ••  01 

•H 

W4J  <•- 

CO 

o 

(H  (0  C  3  <•> 

0. 

Q.  0)  (4  O  CQ  ^ 

O  CO  -H  |(-| 

1 

4-> 

O  4-  £  4J  -W  (U 

3 

r-t  3  O.-H  3  4- 

C3. 

O)  |M  OkO- 

4-1 

0)  t+J  O  -W  3 

3 

C3)4J  X  IL  3  CD'H 

o 

•«C  3  0)  |0  1 

CO  Q.Z  -U  4J  II 

II 

lt(X  C  3  II  3  •• 

•  • 

0)  -  »H  c  a  a 

<k-  M  01  -U  C  4-)  C 

c 

4-01  II  £3030 

o 

3  4-  ••  ^  O  -H  O  -H 

•<4 

CD  4-  4J 4J 

4J 

13  »-i  a  -H  -H 

•<4 

4-)C0aiO(-i(na)(/) 

(0 

•  «4 

3  O  01  o  c  o 

o 

o. 

Q.4->  O  _(  4-  0.  -H  0. 

a. 

o 

C  3  CO  |4-  l_l  1 

1  O 

1-4  a  ^4  C  3  4J  |4-l 

4-1 

-i 

'.^CC0-Ha3  30l3 

3 

1 

1-4 £  (0  |q.4->  a. 

o. 

•—  c 

01  O  Z  4.1  4J  "H  4J 

4-1 

4-  — 

C  C  1  3  3  M  3 

3 

•H  a  CO 

z 

<H  ■r4  4-1  4J  0.0X0 

01  o 

o  z 

o 

_1  X  -4  4J 

10 

•o  o 

l-l 

H  01  X  3  4- 

C-4  Q. 

h- 

<•  -O  Z  01  O  -ri 

01 

01  o 

<X 

a.  (0  i4 

■o  o 

-1 

O  01  o 

C  'H 

3 

o  0.0:  4. 

01 

Z 

-1  o 

•O 

(T 

|o 

c 

O 

C  -4 

01 

U. 

•H 

CO 

_l 

2 

cX 


u 

h-t 

(T 

O 


o 

4 

UJ 

u 

z 

Ul 

1-  z 

M 

ffi 

4 

-1 

z 

o 

>-  CD 

z 

1- 

z 

Ul 

4  O 

z 

UJ 

to  1- 

1- 

z 

to 

o 

►4 

z  z 

z 

_l 

o  z 

ex 

Z  l-l 

1- 

r  z 

to 

X 

Ul 

Ul 

to  z 

z 

z 

1-4  Z 

M 

z 

3 

Ul 

Q  1- 

O 

z 

4  O 

z 

UJ 

1— 

z  z 

• 

UJ 

z 

X  4 

IT 

1— 

to 

4 

111 

to 

CJ 

to 

Ul 

to 

t— 

z 

ex 

Ul 

z 

X  z 

o 

UJ 

z 

u 

l-l 

o  z 

cX 

1- 

ex 

ex 

3 

O  1-4 

QC 

u 

z 

z 

or 

Z  3 

<x 

CJ 

to  1- 

UJ 

(3 

X 

z 

o 

z 

z  z 

CJ 

ex 

UJ 

o  z 

z  z 

z 

z 

X 

o 

z 

1- 

o 

o 

I-  to 

4 

1—  s 

X 

Ul 

UJ 

z  >- 

U1 

o 

Ul 

u  o 

z 

z  z 

z 

X 

CJ 

z  o 

4 

X  z 

1- 

z 

1-4 

4 

lU 

ex 

CJ  Ul 

CJ 

Z  Z 

z 

UJ 

> 

Z  CJ 

z 

o  z 

1— 

u 

o 

ea:  ei 

1-4 

o 

z 

ex 

>  z 

X 

X  z 

o 

ex 

Q  to 

o 

O  S 

1- 

> 

o 

ex 

o 

4 

o 

z 

Ul 

-1 

Z  CJ 

o 

ex 

eX 

z 

H-  Z 

ex 

..  o 

•  • 

1-4 

Ul 

a 

• 

ON 

o 

z  u 

z 

z 

* 

r'  CJ 

CO 

Z  Z 

ex 

<i 

• 

z 

Z  4 

Z  H4 

z 

X  > 

X 

m 

h- 

z  u 

z 

o 

o 

*- 

3 

3  Z 

3 

•>4 

o 

— 

z 

-J  eX 

3 

z 

_l 

1- 

o  > 

o 

z  z 

1- 

3 

u  o 

u 

1-4  z 

•» 

3 

O 

•  • 

et. 

1-  z 

o 

z 

to 

z 

z 

1- 

z 

1— 

Ul 

1-4  » 

h4 

z  z 

3 

3 

•  * 

to 

o 

z  z 

o 

o 

Ul 

a: 

-  a: 

- 

4  X 

u. 

to 

o 

*  Ul 

to 

•  • 

►4 

-  z 

- 

a 

to 

• 

X 

-1 

z  z 

1-4 

* 

z 

ex 

1—  Ul 

1- 

Z  4 

• 

Ul 

1-4 

to  03 

to  Q 

1— 

— 

X 

U 

ac 

Z  4 

z 

* 

Lk 

1— 

Ul 

1-4  O 

>H  Ul 

1—  z 

— 

M 

o 

z 

Z  1- 

z  z 

4  4 

•  • 

CO 

ex 

z 

>- 

o 

z 

H- 

1-4 

LJ 

to 

»— 

z 

ex 

< 

X 

• 

• 

Z 

• 

• 

• 

u 

t-4 

ll. 

1-4 

o 

o 

z 

1 

1 

lf\ 


1 

if\ 


CO 


CJJ 

> 


i 


g 


►  *  • 

V  « 


1*  V- 


X 

P 

p  p 

P 

V 

3 

O  et 

E 

z  X 

P  X 

•H 

O  P 

P 

CM 

p 

3 

> 

o  o 

O  CO 

c 

p 

UJ 

X  P 

E 

X 

V)  o 

et  Z 

3 

tu 

CO  P 

X  UJ 

P 

c 

X 

p  o 

•  • 

O 

U  P 

O  X 

p 

o 

l-t 

CO  z 

O  P 

X 

o 

P  Ul 

X  CO 

o 

o 

p 

O  X 

X 

p 

z 

Ul  UJ 

p 

<p 

to  o 

CD  U 

X 

CD 

Ul  P 

z 

CJ 

U 

c 

CO  to 

Q  P 

p 

c 

E 

«c  to 

P  > 

p 

CO 

3 

O  et 

X  Z 

> 

P 

o  a 

p 

X 

o 

UJ  UJ 

s  u 

X 

CO 

u 

X  X 
p  p 

P  o 

p 

X 

p 

p  p 

c 

CO 

p 

p 

CO 

p  • 

Q  to 

et 

>» 

et  C 

Z  p 

Z 

4- 

CO 

O 

et 

p 

to  P 

Ul 

o 

o 

CO 

te-a  A- 

^  I. 

,-  A-'. 


Ul  4->  -O 
J  H-l  •  X  HH 

a  u)  (/)  iij  -1 

Z  O  Hi  -1  U) 

<x  a.  z  Q. 

X  H  3E  tn  • 

4J  _i  o  •-<  z 

Q.  D  O  I  O 
Q  Cl^“  ^  M 
OCXS-  H 

— 1  *-*  X  u.  X 
K  UJ  O  _1 
UJ  Q  X  X  O 
X  z  a  uj  ui  (/) 
t-  <c  X  tn 

UJ  t—  O  lU 
U.  M  -I  X  X  X 

o  (u  m  UJ  X  )- 
+J  X  X 
X  U  UJ  VI  X  z 
O  (0  VJ  i-t  IH 
►-  fH  VI  >-  <£ 
«  <C  >-  _J  _J 
UJ  X  Z  Z  X 
X  u  K  UJ  o  X 
»-  |Z  X  UJ 
4J  UJ  UJ  UJ 

(-  X  X  t-  X  o 
«t  Q)  UJ  cc  f-  t- 
Z  ►-  H- 

h-  et  to  J- 

Z  O  f-  *0 
UJ  Z  (O  (O  z 
X  M  •H  (O 
UJ  t-  <t-  ~ 

I-  J-  "H  X  -I  X 
«X  UJ  O  U  UJ 

t-  to  X  I-  _l 
(O  O  Z  X 
-H-  Ul  •-<  X 

UJ  ►-  X  o 

•H  Q  O  I—  I—  O 
l-H  ffl  HH 

I  _J  to 

j-  V)  Q  —  X  I-I 
O  Z  —  Ul 
X  VI  et  -.  >  z 

XX  a  o  o 

et  O  M  Z  H-l 
X  i-H  aji-4  0i- 
>  <»-  Z  O  X 
Ul  Ul  X  _l 
XX  3  4  0  0 
t-  X  ffl  X  I-  to 


c 

X 

«  o 

X 

X 

P 

X  P 

c 

-  »  P  o 

o 

4) 

p 

P 

C  CD 

CO 

p  CO  CO 

o 

C 

c 

4)  0)  P 

II  CD 

C3>  4> 

P 

c 

X  X 

o 

CD  P  •» 

a> 

o 

C  X 

c 

0) 

P  CO  X 

C30 

o  -  O 

x: 

p 

O  P 

4> 

•H 

£ 

c 

P  C  M  CO 

4-> 

P 

U 

VO 

P  X  CO 

c 

CD  9) 

4J 

CO  P 

U 

CO  O 

E 

+  >  P  X 

c 

U 

CO 

3 

1 

• 

CO  o  o 

3 

4)  X  P  C 

•H 

c 

CO  CD  CD 

U 

iA 

* 

P  P  <30 

P 

C  C  CO  3  CD 

CO 

to  P  C 

• 

-  c 

o 

p  o  m 

C/) 

> 

CO  -  P 

c 

M  O  0)  CO 

o 

P  P  X  Ictn 

C 

X 

X  M  P 

•H 

II 

tu  P  X  c 

P  C  p 

o 

CO 

4) 

P  P  E 

E 

4)  p  CO  3 

•H 

P  P  P 

c 

P  X  3 

o 

E  CO  X  CO 

4-> 

X 

CO  P  X 

o 

c 

3  CO  -  P 

CO  04-  C  C 

c 

3  3  CD 

•H 

o 

o  tu  «  o 

p 

CO  X  PE 

(/) 

CD 

.r-,CD  C 

1 

p 

•H  DO) 
</)  O.J3 

o  c 

X  -O  4-»  • 
|(U  W  ' 
-P  te  II  3 

3  "p  e 

a  3  c 

C  O'  O  4J  ' 
>-)  0)  'H  C  ' 
w  M  4-> 

•H  I 

P  'O  « 

0)  (0  o  s  . 
<•_  0)  X  V 
<p  X  |C 
3  (0  -p 
(D  ^  3  ec  I 
|0  X 

■P  O  C  I  ' 
3  _l  »P  I 

a 

C  I  <*- 


QJ  4->  -P  II 

X  o  c  o 

■P  X'H  C  O 

c  o 

C  t-H  *  ’H  C 

o  ^  *  -p  -H 

•H 

OT  P  UJ  CO  </) 
•P  0)  -P  O  CO 
CO  X  » 
X  *>-  -p  1 
CO  3  C/>  -P  « 
<U  CSC  3  * 
X  Ico  X 


•■P  o 

X  3  -P 
UJ  X 
P  C  P 
•p  tp  p 
3  CO 
CT  II  P 


O  O 
X  -P  P 


1 

M 

CO 

CD  P  M 

C  1 

1  1 

1  p 

CO 

CO  o  c 

H- 

X 

•  •k 

Jt  3  P 

1  1)  1 

1 

^ 

X  CO 

P 

O  X 

(/) 

X 

cu 

o  |> 

1 

1 

P 

O  C  1 

c 

1  •H 

O  P  X 

1 

4)  1 

p  p  1 

Q) 

4)  4> 

1 

P  3  et 

<0 

X 

CO 

X 

X 

P 

c 

1  p 

P 

c 

O  C  1 

4J 

4J 

4>  1  P 

4J 

0) 

Z  P  1 

I  P 
(U  I  -P 
(/) 


a  r 


r «  r 


c 

w 

c  sz 

0)  4-> 

JZ 


~i  c 

3  tl 
Z  C  £ 
•  0) 
>-iZZ 

4-1 

u  in 
in  -  (0 
«  *  _i 


C  C  3  •»-  — 

o  o  m  *  « 

•H  |tl  •  ♦•  •• 

4J  0)  >04 

"H  -H  3  U 


««4 

c 

u 

1 

<>4 

o 

0) 

•H 

4-> 

44^ 

+ 

4-» 

u 

V) 

c 

CO 

<a 

C 

(0  0) 

M  c 

O 

♦ 

o  .c 

CO  0) 

• 

•H 

0.  -4^ 

4C.C 

(-1 

c 

1 

U4J 

0) 

•H 

o 

4-»  ^ 

+ 

1 

(0 

•H 

3  (A 

4*>  4-) 

o 

a  CO 

C 

X  U) 

D  •- 

a. 

•H 

C  -1 

o 

0)  CO 

1 

CC 

HS  • 

z  ^ 

l»-i 

4-> 

o 

w  U4 

4-> 

^  4) 

3 

0. 

0) 

•H 

li  (4 

3  <►- 

a 

1 

^  <*« 

(/) 

»*  4) 

a,<^  »•> 

c 

0) 

o 

C  3^ 

•-  3 

3  .•» 

& 

I-I  CD 

•  a 

1 

C  3 

1 II 

n 

«  c 

3  IM 

4U 

0  CD 

in  in  aw  n  n 

II  II 

a  II  c  ac 

c 

II  M 

00c  S 

0.0.  W  C0>H 

««  «• 

c  *•  0  c  0 

«»4 

0 

•H 

••  •« 

II  h'  H  C 

M  C 

w  (m  44  W4i» 

44 

M  C 

44  44  M  44  9)  0 

0)  0 

OJ  •H 

•H 

09  0 

3  3  3  14  44-H 

^  •H 

M  44  tf)  09  </) 

(0 

44 

a  a  c  a  9)  044 

U  4^ 

0)  cj  0  c  0 

0 

0  44 

c  c  0  C  w  to  .H 

CO  -H 

CO  Q-  ‘H  0. 

0. 

CO  •H 

1-4  M  »H  M  W  Ll  in 

iH  cn 

w  M  |_l  1 

1 

M  (/) 

V--W44  -4  3  CO  0 

<9  0 

3  (0  44  f44 

44 

CO  0 

•H  a  z  a 

JC  0., 

a  .C  3  "O  3 

3 

.c  CL 

M  M  in  9)  |o  1 

u  1 

lu  a  CO  a 

0 

9)  9)  0  c  44  ^ 

HJ 

44  (eve 

C  •H 

W  W  z  3  44  3 

44  3  •• 

3  44  i-i  Z  1-4  9> 

44  3 

3  l_iQ.xa  X 

a.C334->  ICVC  u 

c  omm  3'a>-iz>-ia)Zi 
>-<  -H  I  )  Q.  to  in 

<—  4.>4J4->CA)<>-  r-l 

•H  3  3  1-1  a  -4  ai 

ID  in  a  a 
cocco- 

•H  CL  l-<  i-t  -H 

-)  I 

(4-1  0)4- 
"D  3  -H  .*4 
(0 

0)  C  £ 

z  NH  * 


O.  X 

c  «  4- 

►H  Z  •H 


■o  X  o.*- 
C  0)  CH 
V  0)  Z  H4 
<0  "O 

'H  C 

V  0) 


m  44  0) 

|3*^ 

44  aw 
3  C  34-4 
ai-t  in 
C  III 

M  4-»  •• 

D 

il  C  Q.  C 
•  •  O  C  O 

4^  W4-> 
d)  •H  •H 
4^  (/>  0^  </) 

o  o  c  o 

CO  Q.  *H  0. 

(4  U  I 

to  44  |4-> 

£  3  'D  3 

u  aco  a 

I  c  0)  c 

44  l-l  z  w  9) 

X  «> 

9)  W  rl 

«  Z  -H  9> 

in 


-4  |M 
44  44  a> 

•H  3  li¬ 
en  aw 

O  44  3  •« 
CL  3  CO 

lO  I 

44  44  II 

3  II  3  •• 

a  a 

44  C  44  C 
3  0  3  0 
O  -4  O 


M  in  o  <n  in 

o  o  c  o  o 

w  0,  .-4  Q.  0. 

-  w  1—^,1  I 

3  44  144  4J 

'  O  3  9;  3  3 

•“  I  a44  a  a  ••• 

IW44  44<i-4  44  440-._ 

•H  3  3  l4  3  3  -4  a 

ao  3c  o  o  o  o 

■o  44  in  "O  o 

C  3  w  -4  0-4 

9>  O  *4  9)  0) 

■O 

c 

0} 


INSTRUCTOR  NOTES 


MODIFICATION  TO  STREAM  ORIENTED  DESIGN 


FROM  OR  WHERE  IN  AN  OUTPUT  LINE  CHARACTERS  GO  TO 


DECLARATIVE  PART  OF  reformat  (THE  MAIN  PROGRAM): 
task  Translator  is 


o 

M 

■O 

H 

CD 

0) 

x: 

u 

H 

U 

•  P. 

•*  1 

(U 

CO 

^  -M 

4-> 

H 

• 

-  X 

U 

CO 

*  (U 

CO 

i= 

• 

-  2 

u 

CD 

£ 

c 

U 

•H 

0) 

0)  0) 

4-> 

■H 

c 

•  • 

o 

U  U 

•H 

CO 

CD  CD 

M 

H  H 

•  • 

CD 

CO 

CO  CD 

JZ 

c  x: 

JZ  £ 

u 

0)  CJ 

o  o 

CO 

• 

1 

1  1 

x: 

c 

•p  p 

H  (H 

o 

(U  M 

CO 

(U 

0)  0) 

iz  a)£ 
M  o 


U  (A 
<0  -H 

(D  U 

£  o 
o  -w 
I  « 

M  ^ 
0}  •>  (A 

>  M  C 

■HO  « 
iH4J  H 
(U  (0  f- 

(A 

>«C  T3 
M  CO  O 

■M  H  ^ 

C  t- 
0)  ^ 
•O  (A 
C  CD 
0) 


O  >H 

(0  M 

H  O 

CO  to 


UJ  CO 

M  CO  O  M  -  M 

^  -H 

3 

l-l 

U  £ 

•  •k 

0)  3  -  CD  II  01  01 

0)  01 

> 

01 

<s  o. 

M 

3  0**'*  H  ••  3  no 

o  o 

•H 

3 

-1  1 

0) 

O  M  -  CO  O  • 

•  • 

■H 

O 

0.  u 

3 

CD  II  01  3hC0Hlti 

l-l  Ih 

V 

CO 

llJ  0) 

U 

fH»3  IIUOIHOIOI 

01  01 

Q 

M 

cc  > 

CO 

CO  Cl  ^  CO  3  >H 

r-t  >H 

* 

CD 

•H 

CA  M 

3MC0HMU3U3 

3  3 

li 

3 

•H  CO 

UOIMOIOICOCJCDE 

E  E 

01 

U 

1-  0) 

£ 

|3  CD  3  >  M  1  H  01 

01  01 

■H 

ft  Q 

M  O 

(>|U3C1*HC0HC0IA 

CA  CA 

3 

3 

2  • 

•  • 

O 

01  CDCJ  CD^3  013  CA 

CA  CA 

E 

X 

3  M 

t- 

4-) 

3  •• 

>M  1H010>0«I 

«  GC 

01 

01 

CD  O 

M 

CO 

CO  H 

•H  CO  l-l  CD  O  t”**  1 

1 

1  1 

CA 

2 

3  +J 

2 

E 

■H  OJ 

rH3013  3rH3Q1 

(y  (U  .« 

CA 

C/1  CO 

3 

M 

CA  3 

aiu>u-)->xoixc 

C  CCi- 

ct 

C 

m 

O 

C  U 

Q  H  1  3  01  Q  01  -H 

•H  ‘H  ‘H 

1 

01 

H  CA 

3 

c»- 

CD  CO 

3  ^  3  01  2  2  3 

01 

OJ  .« 

3 

0)  C 

CO 

0) 

H  M 

3  X  01  X  U  3 

CA 

“O 

C  ci- 

X 

rH  CO 

cr 

CO 

Q.  V  O  01  U  C  Ch 

c 

•H  'H 

X3  H 

u 

>««' 

xz 

01  2  2  CO  01  'H 

0) 

0)  0} 

3 

3 

B  1- 

2 

>*o 

O  3 

(/) 

3 

•H 

<u 

•H 

a; 

■o  1 

1 

O  C  CH 

1-^ 

C 

X 

CA  2 

z 

O  3 

a. 

CO  01  -H 

a> 

01 

01 

CA  O 

o 

CO 

n  X 

o 

CO 

3 

M 

cu 

c  o 

CA  _l 

3 

CO 

^  2 

•H  -H 

•H  _) 

O 

a 

CA 

O) 

Q  < 

Cl. 

V 

CO 

V 

cn 

3 

3 

INSTRUCTOR  NOTES 


J- 

Z  3 

O  X 

O 

IH  1- 

3 

3 

et 

1-  3 

3 

et 

u  o 

3 

3 

>- 

3 

O 

X 

X  3 

m 

3  O 

3X 

U 

3  > 

1— 

X  O 

3 

Z  3 

o 

3 

3  X 

I 

Z  3 

Ul 

i-l  3 

X 

x 

«t  et 

j- 

X  z 

3 

X  3 

o  • 

H-  et 

Z  >- 

z 

CO  X 

Ul  UJ 

3 

3X 

3 

O  O 

u.  m 

3  X 

ZX 

X 

u. 

o  (- 

3  et 

3 

X  O 

et  J- 

Z  3 

3X 

3 

z 

X 

M 

X 

O  • 

o 

>  a 

3  1- 

X  o 

Z  et 

z  « 

_i  t-i 

3 

3  3 

et  Z 

<x  z 

UJ  z 

=  X 

3  3 

3  CJ 

o  • 

01 

z  z 

CD 

3  et 

3  3  3 

X  J- 

O  »H 

O  3 

Z  X 

X  3  X 

Ul  l-H 

i-l 

3CD 

O  X 

3  0  3 

> 

(-  3 

u 

Z  3  CJ 

Q  (O 

et  X 

3  3 

X  et 

CO  O  3 

et  Z 

Z  et 

etX 

3 

3  3  X 

O 

X  Z 

Z  3 

O  3 

3 

Ul  >-t 

o 

O 

O 

3  0  3 

3  J- 

3  1- 

etZ 

3 

O  3  X 

«t 

3  «t 

X  3 

3  O 

3  3 

_jH 

Z  X 

X 

CO  3 

X  Z 

-J  z 

et  1- 

3 

3  et 

3  3  X 

HH  3 

X 

Z  U 

X 

3  3  0 

3  >- 

s  z 

O  3 

X  X  3 

3 

=  3 

a  3 

3  O 

O  3 

3  3 

3 

X 

3  O 

Z  1  O 

OX 

«t  3 

3  3 

CO  X 

et  Z  3 

z  z 

Z 

3  3 

3 

a  et 

et 

Z  3 

3  3 

Z  3 

3  3 

Z 

«t 

X 

Z  X 

3X3 

X  3 

X  z 

3 

et 

3  3  0 

O  Z 

3  et 

ZX 

z  z 

0  3  0 

30 

3  3 

X  o 

O 

X  3 

X  z 

3  O 

3  3 

Z  et  1 

3 

3  eC 

3  Z 

m  3 

1 

X  X 

X  3 

Q  3 

et  et 

z  z 

O 

3  Z 

3 

X  tvj 

0  3  3 

»-  3 

et 

Z  3 

3 

3  >  :^ 

et 

X  O 

«t  3 

CO  z 

3  3  3 

X  J- 

3 

a  X 

Z  3 

et  CO  et 

1-  et 

s 

«t  3 

Z  3 

X 

z  = 

Z  3 

X 

X 

Z  t-  = 

o  z 

O  X 

3  O 

O  •  3 

et  ‘1- 

3  O 

3  3 

3 

3  Z  CO 

3  ^  "H 

3  3 

3 

3  X 

3  3  X 

Z  3  = 

«t  3 

et 

et  «t 

Z  3  3 

Z 

3  «t 

3  • 

Z  3 

et  O  Z 

h-  a  3 

3  Z 

Z  3 

3 

X  O 

O  X 

X  X 

3  et 

>-  z 

3X0 

Z  «  t- 

3  O 

Z  Z 

CD  3 

^  X  3 

a 

X  liJ 

u  z 

«t  M  . 

uj  u.  (n 

lU  < 

o  z 

..  •  C3 
UJ  ec 
u  a: 

t-  «t  Q. 
UJ  Z) 

_i  u  I 

_j  z  u 

3  <C  3 
CO  _l  U1 


«  X  >-  i-t 

UJ  UJ  cr 
a:  -I  et  s 

I—  Q.  10  <»- 

V)  Z  CO  -H 

O  UJ  s 

UJ  u  u 
X  Ul  UJ 

I-  et  Z  X 

I— 

Q  CO 

••  Z  n  UJ 

in  el  M 

►-  »—  I-t 

I-  CO  X  (O 

Ul  X  C3  <S 

_l  UJ  3  X 

-I  o  o  a. 

3  Z  X  Z 

3  3  1-  Ul 


T6T-5T 


C3 

3 

X 

z 

X 

CC 

l-H 

3 

3 

>- 

u 

3 

_l 

X 

3 

t- 

3 

1 

O 

-I 

Id 

• 

ffl 

X 

O 

z 

ec 

z 

>- 

3 

to 

l-H 

3 

Z 

3 

> 

3 

to 

1— 

X 

3 

el 

Z 

3 

X 

• 

3 

z 

o 

<C 

O 

o 

3 

3 

Z 

3 

Ld 

u. 

Z 

u 

X 

to 

o 

l- 

X 

(O 

s 

«t 

3 

<t 

O 

to 

s 

3 

3 

•» 

3 

0. 

• 

z 

Z 

I— 

to 

3 

U 

to 

3 

Z 

Ld 

o 

o 

Z 

et 

> 

3 

3 

3 

o: 

U 

l-l 

l-H 

l-H 

1— 

l-H 

O 

Z 

O 

<t 

z 

1— 

(O 

LO 

z 

3 

to 

3 

o 

cC 

cc 

X 

z 

Z 

Z 

<1 

Z 

m 

t— 

Z 

-1 

Ld 

o 

HH 

3 

3 

3 

o 

z 

cr 

3 

> 

l-H 

<x 

X 

> 

X 

Z 

l-l 

o 

X 

z 

t- 

h- 

X 

3 

3 

3 

o 

u. 

l-l 

l-H 

sr 

X 

3 

3 

3 

3 

3 

> 

z 

d 

z 

3 

3 

U 

Of 

U 

u 

Ld 

Id 

•I 

z 

3 

C_) 

3 

3 

3 

3 

Z 

z 

_l 

0. 

z 

«c 

X 

3  • 

3 

X 

3 

o 

Ld 

CQ 

X 

l-H 

O  X 

X 

3 

3 

M 

O 

h- 

-1 

a 

z 

el 

X  3 

z 

3 

3 

3 

U 

cr 

u 

o 

« 

X 

3  X 

3 

U 

Z 

3 

t-H 

0. 

Id 

u 

X 

z 

►- 

3  3 

to 

Z 

3 

3 

u. 

u. 

l-H 

X 

Z  O 

c£ 

O 

li. 

_i 

u. 

z 

s 

LO 

»— 

z 

3 

Z 

>- 

to 

Ld 

et 

< 

<c 

l-H 

O 

««£ 

X 

X 

3 

i-( 

X 

<o 

X 

<x 

CO 

3 

o 

3 

to 

O 

t- 

> 

a 

— 

L- 

3 

3  O 

3  • 

•a: 

3 

z 

Z 

Id  . 

z 

Z  3 

X  3 

3 

X 

« 

Id 

to 

z  2i: 

o 

Z 

3 

3 

• 

3  O 

3 

3 

r) 

3 

to 

(O 

X 

X 

3  3 

O 

X  O 

Z 

z 

(Z 

o 

Ld  < 

o 

1- 

3  O 

3 

3 

3 

3 

u 

Ld 

M 

X  t- 

CJ 

3 

O  X 

3 

3 

3 

3 

M 

to 

X 

<C 

X 

o 

X  3 

O 

3  Z 

O 

to 

Ld 

Id 

n 

3 

h- 

O  Z 

3 

3  U 

X 

3 

Id 

CC 

to 

Ld  3 

X 

U  O 

3 

Z  3 

3 

Q 

X  U 

> 

X 

U 

3 

to 

3 

X 

to 

> 

Ld  Z 

3 

O 

3 

to 

<ac  • 

O  3 

3 

3 

Ld 

cC 

X  M 

3 

h- 

3 

e£  to 

O 

3  Q 

CD 

z 

lO 

to 

z 

1-  to 

<I 

■5f 

l-H 

3 

3  3 

cc 

e£ 

O 

M 

CM 

X 

X 

O  CO 

m  > 

Q  <X 

•k 

z  • 

I— 

a. 

(O 

h- 

a 

z 

3  to 

X 

3 

3 

z 

z 

l-l 

z 

Z 

z 

3 

o 

3  ct 

O  3 

o  to 

3 

3  O 

O 

o 

X 

Ld  O 

3 

o 

O 

o 

3  X 

3  to 

X  « 

X 

3  3 

Ld 

u 

1— 

3  L- 

LO 

l-H 

z 

X 

X  3 

3 

z 

3  3 

</l  I- 
UJ  u 
Ld 

(/)  tn 


Id  Id 
X 

01  I- 


X 

a 

o 

z 

3 

> 

3 

3 

O  03 

to 

X 

et 

o 

l-l 

3 

et  O 

Z 

3 

X 

03  3 

o 

3  3 

<x 

X  3 

1 

to 

3 

3 

z 

3 

3 

3 

Z 

U  Q 

to 

3 

U  Z 

z 

3 

Ct 

3  3 

o 

C_> 

3 

3  O 

3 

3  to 

3 

3  3 

<x 

Q  • 

3 

03  <X 

3 

a 

c: 

3 

3  3 

Z  3 

CJ 

Z  3 

3 

to 

Z 

Z 

3 

3 

3 

3  Z 

U  O 

O 

X 

z 

3 

O  X 

«c 

m 

O 

a 

Z  3 

3  Z 

to  z 

« 

•«3 

3 

to  to 

Z 

3  O 

3 

3 

3 

X 

n 

a 

>  3 

to 

cc  <4 

3 

3 

3 

X 

>• 

3 

to  z 

03  3 

to  3 

3 

X  3 

3  3 

3 

3  to 

X 

u 

CC 

O 

O  O 

<a:  to 

3 

et  3 

X 

3  Z 

3 

to 

Z 

u 

to  s 

O 

3  3 

3 

to 

Q  3 

z 

O  ct 

z 

3 

et  to 

3  U 

O 

X 

to  3 

3  O 

3 

X 

<x 

a 

to 

to  • 

3  3 

X 

3 

z 

3  X 

3 

to  3 

z 

X 

c£  (3 

X 

3  3 

O  ^ 

tJ  O 

Z  X 

CO 

Z 

to 

3 

Z  3 

3  U 

U 

Z  to 

3 

3  Z 

3  3 

•O 

X  3 

to 

3 

3 

a  o 

to  3 

3  X 

« 

to 

Z 

3  m 

cc 

3  O 

3 

3 

cc  X 

3  3 

3  3 

X  3 

X 

3 

X  z 

3 

X 

3 

X 

X  3 

X  z 

Z  O 

O 

3 

3  3 

1 

O  3 

3 

to 

3 

3 

z 

X  z 

3  to 

o  to 

O 

3 

3  m 

t'-'i 


R33.1  15-20 


UJ 

V) 

O  X 

•  M 

1-  l- 

3 

CO 

3  3  X 

»-  >- 

X  o 

4 

X  3 

z  o 

CO  ►- 

3  3  3 

UJ  ^  o 

3  ec 

3  3 

> 

3  O  X 

Z  U  CD 

I  h-  C3 

3  0  3 

CD 

0  4  0 

ID  O 

1-  z 

4  X 

4  3  X 

1-  _l 

>  IH 

3  >-  Z 

X  3  3 

et  CD  CO 

3  Z 

3  3  4 

3 

4  3 

1-  «t 

•  CD  U 

3  3  3  3 

X 

X  Z  3 

CO  ID  l- 

3  Z  IH 

>  3  Z  3 

3 

O  X 

I 

CL  3  CO 

3  3  3 

4 

3  3 

Li.  1—  OJ 

O  CO  CO 

3  3 

3 

3  Z 

O  C3. 

3  CO  <1 

O  ^^3 

X  O  3 

z 

3  C 

3  *41 

>- 

3  O 

cc.  t- 

CD  CO  > 

3  3  3  0 

3 

Z 

ID  O  1 

IH  CD 

0  0  3 

CD 

3  3  X 

U  U.  h 

Z  O 

3  O  O  X 

Z 

0X3 

z  q:  (u 

3  C£ 

3  3  3  a 

3 

X  C3 

Ul  ID  ^ 

3X3 

3 

3 

3  Z 

3  CL  3 

CO  O  J- 

Z  (U  3  3 

3 

Z  3  3 

O'  e 

a  o 

4  0>4  O 

4 

O  Z  3 

Ul  Ch  0) 

3  3  <a; 

3  CO  3  3 

3 

3 

CO  0)  (/) 

>  CD  CL 

3  Crt  3 

3 

3  3  3 

r-t  in 

•a:  <4 

3  CO  4  Z 

O 

X  3  X 

CO  3  (0 

X  a:  X 

3  CU  O 

3  4  3 

-  e  CO 

u 

Z  CJJ  O 

X 

X  X 

Z  OJ  'H 

3  3 

X  Iz 

o 

X  3 

a  <0  a 

3E  O  1- 

o  OJ  3  o 

o 

3  O 

l-H  (0  1 

<4 

3  e  3  3 

3 

3  1-10 

1-  <0  JC 

1-  >-  X 

X  CO  3 

CD 

3  I  X 

a  (0  o 

<4  CL 

X  3  4  3 

4  3  0 

z  -W  O 

X  t- 

O  3 

3 

O  O 

1/) 

3  Q  rH 

*  Z  CO 

3  3  CD 

X 

o 

UJ 

U.  ICD 

3  Q 

O  X  >-  4 

3 

3  •  X 

h- 

3  Z 

3  3  CD 

X  3  I 

o 

CD  IID 

a  M  3 

3  3 

3 

3  0  3 

z 

I  -H  I 

CU  CO 

Z  Z  3  CD 

ISJ 

z 

»H 

1-  (U  K 

3  •!-> 

0  3  0 

3  • 

3  O 

c-H 

(X. 

c 

h-  O  X 

O  4  3 

3  Z 

3  3  3 

CM 

a 

>  C  (T 

IH  CO  CO 

3  3  0 

4  O 

3  3  X 

1 

1- 

CD  <0  O 

CO  M  <4 

O  3  3  Z 

3  OC 

4  O 

lA 

u 

3  U. 

O  CO  3 

3  Z  3 

3  3 

0X3 

3 

a  u 

3  3 

3  Z  O 

3 

0  3  4 

cr 

ID  t- 

3  0.>- 

Z  Z  3 

z  o 

Z  X  z 

t- 

Z  Q  t-i 

O  |3  • 

0  3  4  0 

3  4 

Z  3 

t/) 

CL  Z  Z 

•3  3  3 

3  3  O 

3 

0  0  3 

z 

O  «I  3 

3  OJ  Z  Z 

3  4  3  S 

O  X 

O  3 

l-H 

U.  CD 

X  U  3  3 

4  3  Z 

3 

0  3  0 

(T  M  3 

3  CO  Z 

Z  3  3  X 

O 

4X4 

Ul  (U  CO 

3  CO  3 

3  3  3 

O  _l 

3  3 

<— ( 

CO  X  «4  3 

O  O  4 

3  O 

3  3 

3  ID 

►H  I—  CO  <4 

3  *  >-  3 

3  O 

0  0  3 

CO  e  I 

M  3 

3  3  0 

O  X 

O  Z  Z 

l-H  0)  t— 

CO  CO  Q  CO 

Z  O  Z 

3 

3  4 

<0 

X  3 

4  3  CD  O 

3 

3 

Z  in 

0  3X3 

3  3  3 

X  3 

3  3  X 

O  <0  • 

><4  0  3 

3  3X3 

4  3 

X  3  3 

t-i  in  i/i 

(SI  O  O  3 

3  CO  3 

3  > 

z 

3  3  0 

Z  3  4  4  • 

3  _J 

CD  3 

-a:  Q  o 

Q  Z  3  O 

O  3  3  Z 

3  3 

z  o 

Z  111  • 

Z  O  <4 

3  3  Z  O 

3  Z 

3  3  CD 

q:  rH  »-  UJ 

3  IH  <4 

3  X  QJ  O  3 

X  z 

3 

o  l<3:  a 

3  3  Z 

3  3  0.0  3 

3  4 

3  0- 

U.  -H  Z  IH 

<4  <4 

4  >• 

Z  X 

Z  Z  X 

CO  (U  CL  3 

3  Z  • 

3  3  3  3  3 

3  O 

3  3 

Z  C  O  lO 

X  3  3  Z 

Z  3  |X  3 

Z  4  X 

cc  C  U. 

3  O  3  IH 

O  3  M  3  3 

3  X 

3  3 

Ct  OJ  CO  »- 

3  3 

O  'H  OJ  O 

0)  O 

3  3  0 

t-  3  Z  X 

3  3  0  3 

3  ^4 

C  3 

4  3 

U  C£  UJ 

O  Z  4  3 

3  *0X3 

C  X 

3  3 

Z  CL  Z 

<4  3  3 

X  z  S  3  4 

CO  X 

3  O  X 

O  CO  t- 

Z  3  <4  3 

3  O  OJ  4  X 

JZ 

3  3 

CO  X  UJ 

O  3  X  Z 

3  Cfl  3  O 

O  I 

3  X 

►H  CO  >-  I 

i-H  0  4 

3  3  CO 

|o 

•H  4  Z 

q:  ss  3  t- 

3  Z  3 

3e  CO  Z  4 

C  4 

X  4 

«t  (-  3 

0  0  4  4 

O  3  cn  o 

C03 

3  Z  X 

CL  Z  Z 

3  3  3 

_J  3  3  3  Q 

3  0  3  • 

Z  O  CD  O 

3  IH  3 

-J  3  Q  3  3 

U)  CJ 

X  O  3 

• 

O  *  CO 

IH  3  >  _J 

4  0  |3  Z 

U)  z 

3  X  O 

rA 

a  1-  CO  z 

Q  4  IH  4 

4X43 

d  HH 

U.  O  3  4 

<c  3 

3  3  Z 

3  3  0  3  4 

Z  O  3 

GO 

3  3  CO  > 

3  Z  O  3 

3  4  O  Z  3 

UJ 

3  3  CL  3 

X  X  IH  PH 

X  O  3  O 

X  X  3  O  CD 

X  Ui 

X  3  4  3 

CD 

t-  1-  Q  a 

3  0  3  3 

3  O  CD  O  O 

h- 

3  CD  3  Z 

> 

07 

0) 

O. 

o. 

>. 

c 

>. 

(- 

07 

7- 

1 

x: 

1 

u 

(.1 

07 

0) 

1— 1 

n 

X3 

_l 

£ 

£ 

D 

07 

Z 

z 

07 

. 

1 

07 

i-l 

to 

i-( 

07 

07 

O 

c 

•H 

... 

t/7 

c 

o 

et 

to 

1 

n  n 

r: 

CO  CO 

II 

a 

o 

£  i: 

• 

o 

O  CJ 

n 

07 

1— i 

1  1 

CO 

07 

03 

-0  CM 

x: 

to 

1  1 

CJ 

•  • 

i-H 

1 

u 

07  07 

CM 

to 

n  *•» 

C  C 

1 

Q.  ^ 

07  07 

c  c 

l—l 

In 

<-i  4J 

to  to 

07 

07 

^  to 

x:  c 

C 

O  -P 

E  n 

...  .— 

U  CJ  07 

c 

o  u 

07  to 

CO 

>-l  to 

07  a. 

—1  CO 

XI 

CO  n 

07  07 

n  n 

u 

to 

(0  07 

07  07  n 

C  £ 

07 

»-0  r-i 

oJ  4J  to 

T7 

07  -H  o 

•H  07 

07  07 

O  C7  n 

c 

•H 

Q  *<-1 

C  C 

to  tou 

to 

••  *J 

1 

C  C 

n  n  1 

07  O 

CN  07 

CD  to 

to  to  CM 

_J 

Q.<H  O 

lo. 

i:  n 

JZ  c.  1 

3 

>.  07 

•H  >< 

o  a 

O  O  >-1 

Z 

7—  O  •• 

07  7- 

1  1 

1  lO) 

. 

|C 

c  1 

c  c 

OJ  4J  C 

1— 1 

p  to  n  .« 

c  n 

07  07 

07  07  C 

i-i 

07  r:  to  07 

to  07 

•— t  —0 

O  O  CO 

CJ 

«H  O  .C  Q.X  i-H 

07  07 

•  •  XI 

c/7 

X7^0  >>C)  JO 

07  07 

n  n  CJ 

cX 

£  '-'1- 

E 

cr  et 

07  07 

07  ^ 

1  >  07 

•  • 

— <  -H  II 

II 

07  07  n  n 

n  07 

n  n 

X3  x:  \ 

07  C  0)  07 

07  07 

07  07 

E  E 

n 

to  C  i-(  i-H  to 

»— 1 

07  07  n 

CO 

07  (0  CJ  ^  X7  07 

X3  n 

07  07  CO  •» 

XI 

<H  ^  to  E 

E  07 

E  E 

07  07  .C  07 

CJ 

|(0  07  <0  I  <0  07  07 


to  to  U  0) 

07  07  l—l 


07 

07 

> 

^C^0707JC07  0707 

•H  •H  1-4  CO 

In 

O) 

07 

n 

U  07U  CO  CD  U  07  CO  CO 

O  O  111.  i-H 

1- 

•  •4 

CO 

07 

CD 

OiH  (07  070070707 

1  H  07 

07 

JC 

Z, 

XI 

r-t  074J*HiH^X’P*n 

— 1  CM  07  C  C 

c 

07 

u 

u 

(DoicuaacD  (a  CD 

1  (C  n  c 

n 

CO 

CO 

07 

1 

«£U  1  1  07  1  1 

1 

-M  -H  C  D  CO 

3  •« 

07 

0. 

E 

i—i 

07  JC  ^  >.E  '-I  CM 

07  07  CD  XJ  4-  XI 

XJ  4-  ... 

07 

1 

CD 

1 

C3.  ><  >.  C7  |T3  CO  II 

C  C  ^  07  iH  U 

07  .H  Q. 

07 

oe. 

(/) 

1— 1 

>,npo<-ioc/7-t.-» 

C  C  O  M  ^ 

n  o 

Z 

u 

07 

XJ4JxJr-l07X]  0707 

CO  CO  "O 

■D  O 

1 

o 

C 

C 

C  C  CD  C  ICC 

XI  XI  4-  C  4- 

C.-I 

07 

I-i 

o 

c 

^  07  07  C  JC  1  C  C 

O.  CJ  O  Ip  07 

07 

E 

CD 

•H 

CO 

07  -O  CO  07  CO  CO 

O 

•D 

CD 

4-> 

XI 

CO  c  z  CO  c  XI  x: 

O 

c 

CO 

■C 

O 

a 

XJ  07CJXJ*HUOr-l 

07 

x> 

c 

C37 

■D 

•H 

07 

C 

X 

<1- 

X7 

07 

VG  833.1  15-21 


INSTRUCTOR  NOTES 


VG  833.1  15-22 


INSTRUCTOR  NOTES 


2: 

cC 

cc 

C9  OC 


H-l  X 

ex 

>-  • 

X 

X  X 

H-l 

-z 

0  >•  H- 

HH 

X 

o  u 

cx  U 

u 

H-l  CJ 

>-  0 

X  X  CO 

0 

ex 

CO 

X  z 

eX  ex 

z 

X  HH 

X  et 

X 

'  ■ 

UJ  u 

HH 

HH 

X 

X 

0 

et  1- 

CO  1- 

X 

X 

X  X 

X  0 

X 

X 

HH 

CO  HH 

CO  CO  3 

3 

HH 

h~ 

cu . 

CJ  ex 

1— 

X  X 

f— 

CO  CO 

HH  X  X 

0 

1- 

X 

Q. 

H-l  X 

>-  0 

HH 

X  0 

X  U  1- 

>- 

.-“v 

0  0 

>^ 

X  X 

CO 

^■N 

X 

CO 

CJ  X 

t-  X  3 

X 

CO  t- 

>  1- 

3: 

X 

X  X 

0 

X 

z  0 

Z 

> 

■ 

z 

ir  1 

wx 

H- 

CO 

0 

X 

Z  X 

0 

HH 

<x 

■ 

X  CO 

>—  •!-> 

a 

3 

0 

0  X 

1— 

)-  X  Z 

X 

r  ■ 

CO  z 

Z  CU 

CO  CO 

X 

—1 

Z  X  X 

X 

X  z 

X  eX 

z 

• 

0 

X  ^ 

u  z 

X 

X 

0  1-3 

X 

HH  X 

Z  et 

0 

3 

fc-,  _  . 

X  H-l 

u 

Z  X 

0 

H-l  3  Q 

1— 

> 

0  Q 

HH 

0 

0  1- 

X  CO 

H^  CO 

0 

•  • 

I-  X  X 

HH  CO  Z 

I— 

>- 

'  ‘  /  ' 

X  H-l 

X  X 

a 

C3I 

H-l  X  U 

X 

Q  CO 

1-  Z  et 

et 

>■  * 

X  CO 

t- 

ex  Q 

a 

c 

CO  00 

X 

z 

3  0 

X 

CO 

a 

X  X 

z 

•H 

a  CJ  X 

0 

el  >- 

X  hh  Q 

X 

ef 

CO  X 

0  • 

X  13 

ex 

T3 

X  X 

X 

X 

0  t-  X 

0 

^"l 

i  * 

z 

Z  X 

ex 

CO 

X 

X 

C  X 

(O  et  >- 

X 

CO 

0  1- 

H-l  X 

K  X 

U 

CU 

X  X  X 

(U 

m 

0  > 

X  et 

CO 

■r-i 

X  <£  I 


cx  cr  _i 
O  Q. 


Z  LO 
cl  el 


*h'. 

t-t  cr 

et  X 

z  < 

0 

3 

CO 

H- 

Z 

•H 

X  X  CO 

X 

h- 

*.  . 

CO  X 

U  et 

X 

et 

CU 

CO  z  « 

1 

et 

(/)  • 

0  (O  HH 

1- 

O  3 

X 

CO  z 

X 

C3) 

Z  0  CO 

C 

0 1- 

z  o 

X 

lA 

X  U 

>  et 

et 

X 

CO 

X  HH  Z 

0 

C 

X  X 

X  et 

X 

CO 

CD  X 

H- 

Ch 

3  H-  0 

•H 

0 

et  X  X 

u 

X 

h"  s 

Z  X 

X 

(U 

h-  I-I 

hU 

•H 

(u  X 

X  V-  CD 

et 

X 

X 

in 

Z  CO 

CO  U 

X  1- 

0 

> 

X  CO  1- 

•H 

4.) 

H->  u 

U 

X 

1- 

CM 

■ 

X 

0  CL 

0  3 

CO 

et 

X  0  et 

(/) 

t-4 

CD  X 

ei  K  0 

1 

m 

X  z 

z  >. 

X  X 

z 

X  t- 

0 

CO 

3  HH 

HH  et  1- 

X 

X 

lA 

u 

X 

X  HH 

HH  t- 

K  X 

X 

•  •k 

C  3 

X 

0 

aet 

0  X 

0 

0 

rH 

3  X 

o  1 

0 

CO 

0) 

0  X 

X  • 

3 

3B  CO 

X 

u  z 

<£  4J 

1-  O 

a 

•H  .  Z 

4-> 

p: 

X 

z  z^ 

> 

3B 

X  cu 

CO 

0 

>. 

HJ  Q  0 

3 

3 1- 

>-  X 

0  “O  O' 

CO 

z 

111 

CO  0 

X  X 

0  0 

X 

•H  X  CJ 

0 

lU  X 

m  i- 

HH  CO  HH  Q 

z 

et 

(/) 

O  eC  Z 
Q.  >  O 

|»-t  i-i 


v) 

c  o  •« 


CO  O  1-1 
<x  in 
-w  o 


■U  et 
C  CO  LJ 
"O 

Q.UJ 
••  OX 


l_  I-  LU 
el  LU  X 


O  O  M 
ex  0.  -I 


U.  X 
U.  O  O 


I-  in 
ex  <X 
X 

ex  X 
_)  O 
C_)  X 


X  h- 

0  HH 

X  et 

et 

0X0) 

X  X  X 

•H 

0 

u 

•  • 

et  0  0 

X 

et  0 

X 

h-  X 

•H  a 

C  CO 

4-> 

CO 

0 

CO 

X  z 

0 

CO 

X  -1 

h-  • 

(O 

X  ••  >. 

X  X  z 

•H 

X  X 

Z  X 

X 

X  Z  et  X 

X 

(J  HH 

X  H-ICO 

CO  H- 

X 

X  c  X 

X  X 

</) 

X  X 

X  > 

X 

\  <t  X  CD 

X 

X 

0  X 

5C  CUH- 

X  Z 

(0  0  1 

Z  X  > 

0 

et  3 

X  et 

et 

Z  X  X 

CO 

0 

X 

U  -^Z 

CO  X 

et  •• 

0  X  c 

0  X 

0. 

0  X 

m  X 

X 

et  X  X  0 

et 

0 

X  X 

eC  UX 

3  X 

X  X 

X  -1-)  0 

X  CO  X 

<z 

X 

X  X  CO  X 

X 

CD 

X 

X  COZ 

X 

X 

l-H  -H 

XXX 

z  > 

CO  CO 

X 

X  CO 

Z  1- 

xp 

>-  X 

Z  et 

3  (0  -U 

0 

c 

X  X 

et  X 

X 

X  X  CO 

X 

X 

0 

et  tlL 

X  X 

a  X 

0)  OX 

z  z  >- 

0 

X  3 

X  0 

X 

CO  X  3  Z 

I 

X 

HH  0 

-UX 

Q  HH 

X  0 

X  X  10 

3  X  X 

•H 

X  u 

X 

3X0 

X 

X 

H-  1— 

CO  0)0 

X  a 

X  X 

CO  |o 

XXX 

X 

X  CO 

X 

et  X  X  X 

et 

Z  CJU 

X 

u  X 

3  (OX 

CO  > 

X  X 

«  X 

Z  3  X 

X 

X 

0  CO 

HH  • 

et  X 

Z  et 

a  3 

CO  >-  X 

(/) 

m  X 

X 

CO 

*  X  0  X 

X 

X 

HH  Z 

<  jc-u 

X  X 

3 

3  0  C 

CO  CO 

0 

wX 

X  c 

et 

et  CO 

X 

X 

>  0 

1-  10  CO 

X  X 

X  X 

X  u 

X  X 

0.. 

0 

X 

X  z  z  0 

X 

X 

et  hh 

CD  CO  0 

X  X 

X 

C  >  3 

X  Z  X 

1 

0  K 

Z  -H 

0  et  et  X 

z 

z 

Z  t- 

0  I“hH 

X  X 

CJ  X 

0  0)-l-> 

X  0  X 

X  0 

0  -U 

X 

HH 

U- 

z 

•H  M  0) 

XXX 

0 

X  X 

X  -H 

CO 

I—  CO 

X  (H 

Z  X 

X  X 

X  X  u 

X  X  et 

0) 

X 

X  (0  • 

X 

X  o 

<t  (UX 

eC  0 

X  a 

0  N- 

X  et 

M 

et  X 

X  0  Q 

CJ 

et  X 

X  XX 

X 

a 

c 

Z  CJ 

M 

0  0 

CO  X  X 

X 

X 

CJ  (UX 

CD  0 

X  z 

3 

et  X  • 

0 

X 

0  lx 

X 

• 

• 

•  X 

CJ  1- 

0  -HX 

0  * 

X  0 

X 

X  >  CJ 

0 

X  □: 

X  ■!->  Z 

X 

CM 

(A  • 

X  z 

X  ai- 

X  X 

0  X 

<t  «  z 

CD  X 

CJ  X 

X 

(A 

HH  X 

X  -I 

X 

X  X 

X  Z  X 

0 

>-  0)  X 

fA 

et  X 

■ui 

z 

X 

0 

X  0 

X  u  z 

CO 

CO 

X 

X  -IH- 

u  0 

X  CO 

X  X  et 

CO 

X  Ch  Z 

X 

Z  3 

X  3i-h 

I  X 

X  0 

XXX 

3  0 

>00 

X 

CJ 

et  0 

t-  X3 

X  X 

X  X 

XXX 

Z  X 

X  u  0 

X 

> 

I 


I 


OTHER  TASKING  FEATURES 


VG  833 


INSTRUCTOR  NOTES 


SLIDE  16-5  WILL  DISCUSS  WHY  THE  abort  STATEMENT  IS  UNSUITABLE  FOR  ROUTINE  USE. 


THE  abort  STATEMENT 


INSTRUCTOR  NOTES 


SEMANTICS  OF  THE  abort  STATEMENT 


_J  2 
CO  O 

o 

h-  to 
X 

tU  (O 

2  cc 


CO  2 

13  cr 

o  UJ 

>  t~ 
tM 

UJ  o 
Q  »- 
2 

UJ  >• 


2 

t-  UJ 
M  2 

2  O 
U 

to  UJ 
I-  CD 
U 

«  2 
tr  UJ 
UJ  > 
l-  UJ 


X 

to 

X 

o 

l-l 

3 

to 

<3: 

cc 

M 

o 

<x 

i- 

H- 

Ul 

Ul 

Ul 

h- 

to 

X 

X 

» 

X 

e 

3 

Ul 

2 

CJ 

eC 

UJ 

O 

o 

X 

O 

CO 

I 

2 

X 

h-t 

t— 

t- 

2 

CC 

1- 

Ul 

CC 

• 

o 

cc 

• 

X 

X 

> 

o 

_l 

X 

t3 

o 

o 

Ul 

h-l 

03 

«c 

X 

h~ 

2 

Ul 

o 

o 

2 

H- 

<x 

2 

(- 

t-i 

1— 

X 

O 

X 

o: 

M 

UJ 

h- 

cc 

Ul 

h-t 

2 

1- 

o 

x 

X 

3 

2 

•I 

1- 

Ul 

o 

2 

o 

U 

M 

2 

eC 

Ul 

2 

00 

2 

tu 

2 

2 

«x 

1- 

X 

cC 

u 

X 

X 

►H 

2 

X 

CO 

s 

cc 

CO 

Ul 

Ul 

to 

Ul 

UJ 

UJ 

a 

X 

UJ 

t- 

Ul 

2 

X 

o 

2 

UJ 

UJ 

Q 

Ul 

U 

to 

Ul 

1- 

o 

a 

K 

1- 

3 

2 

U1 

3 

M 

_l 

t-l 

u 

CC 

2 

3 

o 

X 

H- 

cc 

X 

X 

(— 

tu 

u 

i-t 

O 

a 

cc 

to 

X 

2 

2 

CO 

M 

2 

l-H 

2 

UJ 

2 

o 

M 

CO 

to 

CO 

X 

Ul 

2 

o 

3 

1- 

2 

M 

Ul 

Ul 

1— 

UJ 

1— 

2 

S 

cc 

to 

> 

X 

to 

h- 

2 

to 

ca 

UJ 

< 

3^ 

Ul 

1— 

> 

ct 

O 

LU 

2 

2 

1- 

CO 

2 

to 

1— 

to 

O 

►H 

<x 

2 

CO 

X 

X 

►- 

O 

1- 

t- 

o 

O 

Ul 

l- 

UJ 

1— 

CJ 

u 

2 

2 

2 

3C 

■(-> 

s 

cc 

1- 

UJ 

-J 

CC 

CO 

l-H 

CO 

M 

UJ 

1- 

X 

u 

O 

et 

a 

1— 

<3: 

O 

X 

CO 

t-i 

UJ 

-1 

2 

2 

X 

2 

2 

1— 

n 

1— 

M 

1“ 

X 

Ul 

X 

to 

Ul 

3 

a 

CO 

•  2 

2 

X 

o 

el 

• 

X 

X 

Ul 

CO 

X 

ec 

O  h-l 

o 

Ul 

2 

1— 

O 

Ul 

X 

2 

UJ 

CO 

UJ  : 

o 

o 

CO 

Ul 

o 

CC 

1— 

CO 

<3: 

2 

H- 

«t 

X 

1- 

X 

O 

UJ 

Ul 

Ul 

< 

o 

-1 

2 

X 

_l 

> 

u 

-J 

to 

X 

«£ 

1— 

X 

-J 

<x. 

2 

o 

2 

-J 

l- 

2 

to 

a 

X 

2 

O 

<X 

(3: 

cc 

u  • 

• 

M 

ec 

u 

• 

• 

u 

a 

►H 

2 

2 

CO 

I 

«c 

U 

UJ 

2 

RUNTIME  SYSTEM  FOR  DISTRIBUTED  PROCESSDRS  MAY  NOT 


INSTRUCTOR  NOTES 


ai  I  i 


I 


O 

z 

to 

X 

X  X 

u: 

t'1 

UJ 

z  u 

X  X 

(- 

Ul 

o  z 

>- 

X 

a  ' 

••  * 

«£ 

Ul 

3 

X  X 

X  m 

X  X 

U) 

X 

• 

X  X 

o 

O  CD 

<X  Q 

1- 

O  X 

«k 

3 

UJ 

1-  UJ 

X  X 

z  a 

X  a 

* 

3 

3 

X 

<£  X 

to 

X  X 

a.  UJ 

z 

_l  UJ 

X  z 

X  X 

X 

cc  X 

•*“ 

UJ  -1 

I-H 

-I  3 

X  O 

3  < 

in 

u  a. 

X 

eC  tZ 

u 

O  X 

cc 

z  z 

X  z 

• 

u 

O 

X  o 

X 

X  X 

UJ  o 

oc 

cc 

Ul 

o 

0.  CD 

> 

»• 

o 

3 

UJ 

>  X 

Z  CM 

3  CC 

X 

X 

u 

X 

X  1- 

3  X 

X 

• 

•  UJ 

u 

1- 

X  z  • 

to  X 

in 

X  Z 

o  z 

o 

z 

z  z 

O  X'^ 

3 

o 

UJ  o 

o 

UJO 

X  X 

<t  > 

X 

t-  o 

to 

X 

X 

XXX 

o 

o 

X  o 

UJ  UJ 

J* 

3 

to  X 

X  4 

z  o 

z 

X  CJ 

_i  m 

z 

1- 

I  >-  X 

X  3 

cc 

X 

a. 

UJ 

o 

l-H  Q 

X  3 

3  >- 

z  o 

> 

UJ 

UJ 

X  X 

C  X 

X 

3  <X 

O  K 

UJ 

1- 

X  > 

Z  Q  > 

•H  t3 

X 

z 

u 

UJ 

o  o 

Z  X  X 

C3)CC 

> 

u 

X 

UJ 

-J 

X  z 

V-  X  X 

(U  ^ 

X 

O  X 

UJ  (O 

to 

X 

X 

X  cc 

3  O 

X 

z 

Z 

UJ 

z 

C3  X 

>-  >  X 

CC 

in 

lA  X 

o  >- 

X 

o 

Z  W 

O  O  cc 

X  X 

z 

u 

u 

I-H 

O  U  X 

X 

X 

O  X 

UJ  -J 

1-  Q 

3  U 

X  cc 

o 

Z  X 

(Sii 

m  ec 

u. 

to 

HH  X 

to  X 

<S  cc 

z 

o 

UJ 

CC  -i 

X  X  Q 

O  X 

cc 

X 

o  ce 

z 

Z  X 

to 

X  o 

X 

-to  • 

(-  o 

UJ 

a 

X 

o 

•4*  X 

z 

z 

u 

X  o 

X  Z  Q 

to  - 

X 

X  X 

X  m 

a 

Ul 

X  z 

o  o 

X  o 

«  X  X 

(/)  <c 

z 

3 

I-H  cc 

<1X3 

X  X 

X 

lA  O  X 

cc 

X  u 

X 

X  X 

X 

3  0. 

1-  z 

X 

o 

z 

X  cc 

X  3 

X 

•<  to  z 

flC 

o 

to 

to 

O  X  to 

X  u 

X  o 

•H 

-1 

►H 

-1 

X  M 

cc  cc 

cc  X 

X 

z  u 

•X.  Ul 

X 

cc 

cx 

C  X  X 

X 

u 

to  cc 

1 

z  in 

z 

Z  X 

X  O 

O  X 

X  • 

Z  X 

oc  => 

X 

X  X 

cnx  cc 

in 

X  X 

X  U  X 

o  <c 

z 

to 

O  cc 

0)  o 

X  X 

U  X 

X  z  > 

z  a 

►H 

cC 

z  t_> 

3  X 

cc  Z 

X 

X  X 

m 

1— 

3 

X  o 

X 

X  z 

X  X 

<s:  >1 

X 

«  >- 

X  u 

z  z 

o 

0  3  0 

‘I 

o 

-J 

X 

X  X  z 

X  X 

to  X 

X  o  z 

z  z 

o 

cC 

to  t- 

X  1-)  o 

X  X 

X  X 

X 

Ct 

-J 

z  • 

X  z 

3  X 

X  eC  • 

X  o 

to  X  to 

Z 

X  to 

Z  X 

3  O  X 

3  X  iC 

3  X 

O  X  X 

UJ  UJ 

O  1- 

o 

z  cc 

3  to  to 

X  to 

z 

o  »- 

z  z 

U  X 

X  X  X 

to  <I 

O  X  X 

q:  lo 

z 

3  UJ 

X  X 

I  to  o 

iC  X 

X  z 

3  to  to 

o  >- 

n 

<  z 

3  1- 

U  cc  3 

to  CJ 

(J  X 

to  eC  cc 

u.|^ 

Ul 

cc  X  « 

X  O  X 

cc 

XXX 

X 

Z  1- 

X  « 

X  X 

XXX 

3  Q 

cc 

1-  UJ 

u 

«t  «* 

to  Q 

X  cc  X 

X  3  X 

(J  X 

3  eC  X 

<c  z 

3 

1- 

cc  X 

Z  X 

O  cc 

I  i-i 

-to 

►—  H- 

cc  Z 

u  -z 

^  H- 

to 

X 

X 

X  X 

to  3 

-x- 

z 

to  u 

cc  X 

to 

to  X  o 

tn  3  • 

UJ 

cc  O 

u 

•  • 

X  X 

X  to  Z 

t-  CK  _l 

CQ 

J- 

X  o 

CM 

X  X 

z  <3;  3 

z  _l 

UJ 

X  X 

X  0  cc 

UJ  et  U 

z 

X  u 

z 

>  z 

«£ 

Ul  z 

X 

' 

UJ 

U 

X  UJ 

X 

'  . 

rt  (/) 

J-  3 

X 

C/)  «£ 

X 

o  ar 

3 

1-  1- 

to 

•  • 

UJ 

•  • 

•  • 

3 

•  • 

•  • 

10  UJ  UJ 

i-H 

>-  to 

to 

r'> 

■3- 

HH  _|  z 

H- 

z 

_l  _l  HH 

j— 

«  to 

X 

X 

X 

X 

Z)  J- 

-1 

UJ 

►- 

LU 

UJ 

X 

X 

Ul  OQ 

-J 

UJ  I-H 

h- 

X 

X 

O  (T 

Z 

-1 

X 

HH 

X 

X 

HH  Z  UJ 

X 

3 

I-H  U. 

3 

3 

•-H 

_|i-t  X 

o 

3 

J  o 

1 

1 

3 

3 

s* 

to  1- 

z 

lii 

Q  O 

3 

(O  u 

1— 1  h-  ^ 

CO 

X  o  z 

z 

u 

f-  z  «c 

<1 

• 

• 

• 

> 

.•  * 

INSTRUCTOR  NOTES 


• 

a 

03 

X 

Ul  2 

1- 

«X  O  3- 

01 

2  < 

UJ 

X  2 

<c 

u  o: 

-I  UJ 

X  X 

i- 

H-l  Ul  o 

_J  > 

X  X  2 

03  3  a 

3  < 

3-  3  X 

_j 

01  2  QC 

ffiUJ  X 

X  X  ^ 

« 

«*  i-l  0. 

03  X 

cX  X  4 

2 

1- 

33-  _l 

C3  03  3- 

QC 

^24 

03  _J 

2  01  3  03 

O 

01  a 

U.  HH 

HH  X 

2 

<£  CJ  UJ 

UJ  O  3- 

1—  03  X  HJ 

03 

1-  3 

X  03 

3  cc  CD  M 

<X 

a  2 

1-  Ul 

U  CD  O 

UJ  2  HH 

2  2 

X  0  3 

2 

X<C  1- 

O  et 

X  «X  X  «J 

ct 

1-  2 

•  O 

X  3-  3 

O 

>  C3 

cX  O  X 

U. 

03  03  O 

-12  2 

X  O  Z  X 

o 

UJ  ec 

UJ  hh  O 

I  1- 

01  1-  o 

3-  2  HH 

1-  1-  1- 

> 

3  1- 

cc  X  I- 

O  HH  3- 

q: 

el  1- 

HH  O  3 

>•3  3 

>- 

O  <C  > 

O  U.  U 

CD  X  CD 

2 

I  «£ 

Ul  X  UJ 

^  • 

UJ 

Ul  1-  Z 

2  Ul  X 

Q  03  X 

(3£ 

2  X  Ul 

X  2  X  X 

2 

3  1-  UJ 

HH 

2  O  X  hh 

_l  (T  _l 

>-  Q 

HH  U  2  cX 

HH  O  OQ 

X  CD  Ul 

cX  X  et  X 

-I 

CX  ffl  HH 

3  3 

1-  X  X  1- 

-1 

U  <  03 

0=  2 

2  X 

<t 

2 

O  1—  hh 

►HO  1- 

U 

UJ  O  Ul 

O  O  1- 

ex  1-  X  HH 

O'  1-  03 

CX  2 

2  O  O 

o 

c: 

3-  X  O 

•X  3 

h" 

z  UJ  a 

O  UJ  CJ 

03  03  < 

0-12 

2  1- 

2  X  • 

oi 

O'  03 

2  X 

O  X  >  2 

Ul 

«X  HH  03 

3—  HH  HH 

HH  3  1-  <X 

M 

I  03  HH 

X  S  Ul 

3-  X  HH 

(X 

01 

U  X 

O  HH  X  2 

H» 

eX  O  UJ  • 

HH  1-  3- 

ct  cc  3  HH 

O.  IT  O 

20 

X  u 

t- 

O  U  Ul 

2  • 

O  XX 

2  UJ  X  H- 

3-  Ul 

2  X  01  03 

X 

<X  CD  1-  X 

HH  O  O 

ct  01  HH 

O 

Q  HH 

0X2 

03  >  «a3 

X  -1 

01  2  O  X 

X 

X  <X  X  <x 

O  03  03 

1-  C3  Q 

03 

O  2  UJ 

X 

2  et  03 

ec 

03  >2 

•03  03 

X  hh  X  03 

h- 

2  l~  UJ  Ul 

X  cX  3 

>0  13- 

UJ  hh  Z  UJ 

3  1-0 

X  U  hh 

«t 

01  a  CD 

O  hh 

O  et 

»x 

O  -I  > 

X  3-  X  O 

2  • 

1-  >■  01 

O  ct  Ul 

O  XX 

►H  O) 

2  cc  •«X 

2  X 

Q  CD  O 

-J 

cc  Z  2  X 

XXX 

OX  U 

Q  •-< 

a  cc  Ul 

UJ  a 

O  03  H-  X 

UJ  <t 

2  3-03 

>  2  Ul 

X  3  L>  X 

03  1- 

3  Q  U 

UJ  CD  X 

X  1 

H-l  UJ 

O  U  O  03 

2  «X  3- 

ex  X  3-  O  1 

cc  a 

UJ  CC 

CD  X  1-  : 

cc 

X  O  Ul  h- 

H-  X  2  • 

03  Q  1 

03 

H-  X 

X  I-I  O  03 

HH  2  iC 

03  UJ 

03  O  01 

O  1- 

«  O  03  1 

M  > 

«  2  2  1- 

HH  2  Q  O 

X  O  1-  ex  1 

M 

X  UJ  hh 

2  Ul  Ul  Ul 

HH  1— : 

2  O 

X 

>  1-  U 

<x  h-  a  1 

o 

2  1-  •  U. 

2  Ul  03  X 

X  hh  2  X  1 

►H 

UJ  U  O 

O  HH  X 

3-  <X  et  1 

3“  i-i 

••  3-  U.  2 

••  HH  1-  _J 

••  2 

(/)  O  M  ui 
>  01  2 
(/I  UJ  LO  O 
2  tU 

<C  O  U  UJ 
O  O 

u.  o  cr  2 

I-H  h-  Q.  O 


I-  «  UJ 

«a:  I  01  _i 
2  »-  2  03 
HH  O  l-< 
2  Z  M  U 
(T  O  h-  2 
UJ  I  U  « 
(-  01  «*  ►- 


••cri- 
HH  2  UJ  o  o 
o  <x  □:  2  2 
3  CC  3  03 
cc  U  _l  ett/1 
O  KH  UJ 
2  Q:  ec  20 

eX  0.  U.  eco 


ITEM  2:  THIS  IS  BECAUSE  THE  LANGUAGE  RULES  LEAVE  MANY  OPTIONS  OPEN  TO  THE 

IMPLEMENTATION. 


IT  MAY  FOUL  UP  OTHER  TASKS  TRYING  TO  COMMUNICATE  WITH  THE  ABORTED  TASK 


FEWER  ASSUMPTIONS  CAN  BE  MADE 

WIDE  RANGE  OF  POSSIBLE  STATES  AFTER  AN  abort  STATEMENT 
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THE  abort  STATEMENT  AS  A  BACKUP  MEASURE 
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OVERVIEW  OF  EXCEPTIONS  IN  MULTITASK  PROGRAMS 
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TO  UNDERSTAND  WHAT  HAPPENS  WHEN  AN  EXCEPTION  IS  RAISED  IN  THE  DECLARATIVE  PART  OF  THE 
TASK  BODY,  WE  MUST  TAKE  A  CLOSER  LOOK  AT  THE  STEPS  INVOLVED  IN  ACTIVATION  OF  A  TASK. 


EXCEPTION  CAUSES  THE  MAIN  PROGRAM  TO  BE  ABANDONED  BEFORE  IT  STARTS 


EXCEPTIONS  IN  TASK  BODY  DECLARATIVE  PARTS:  EXAMPLE 
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EXCEPTIONS  IN  TASK  BODY  STATEMENT  SEQUENCES 


IF  THE  EXCEPTION  IS  NOT  HANDLED,  THE  TASK  BECOMES  COMPLETED,  BUT  THE  EXCEPTION  IS 
NOT  PROPAGATED.  NO  EXCEPTION  IS  RAISED  ELSEWHERE. 
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TASKS  ABORTED  WHILE  COMMUNICATING 
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HANDLING  HARDWARE  INTERRUPTS 


UPON  AN  INTERRUPT,  THE  HARDWARE  BRANCHES  DIRECTLY  TO  THE  accept 
STATEMENT. 
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ABSTRACT  DESCRIPTION  OF  PATTERNS 

•  HIGH-LEVEL  VIEW 

•  EXTENDIBLE  (E.G.  TO  100  NUMBERS  INSTEAD  OF  6) 

RUNTIME  DETERMINATION  OF  THE  VARIABLE  TO  BE  USED  IN  A  GIVEN  STATEMENT 
Frequency  (Char)  :=  Frequency  (Char)  +  1; 
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TASK  OPTIMIZATION  1:  QUEUES  (CONTINUED) 
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Heater  is  off  again. 
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